Introduction
============

Lung cancer is one of the most common tumors globally; it is highly malignant and has a high rate of distant metastasis ([@b1-ol-09-04-1541]). In total, \~50% of these patients already have distant metastasis when diagnosed, with the most common metastasis sites being the lungs, liver, bone, brain and adrenal glands ([@b1-ol-09-04-1541]). Cutaneous metastasis of lung cancer is rare, its pathogenesis is by either lymphovascular invasion or hematogenous metastasis ([@b2-ol-09-04-1541]). The histology of cutaneous metastsis most commonly reveals adenocarcinoma, then squamous/small-cell carcinoma, followed by large-cell carcinoma ([@b3-ol-09-04-1541]). Common treatment modalities include surgery, chemotherapy and radiotherapy. Currently, the prognosis for patients with cutaneous metastasis of lung cancer is poor. Intestinal metastases from lung cancer are rare and the diagnosis is often late, with clinical symptoms of bowel occlusion and intestinal bleeding ([@b4-ol-09-04-1541]). In certain cases the clinical manifestations of the metastases have been observed prior to those of the primitive tumour ([@b5-ol-09-04-1541]). However, in the presence of bowel occlusion and intestinal bleeding of uncertain origin, obtaining a clinical history is particularly important and diagnostic procedures must be performed to rule out a secondary pathology ([@b6-ol-09-04-1541]). Until now, simultaneous cutaneous and intestinal metastases have never been reported. The present study reports such a case that was recently admitted to The Affiliated Hospital of Shandong Academy of Medical Sciences (Jinan, China). Written informed consent was obtained from the patient.

Case report
===========

A 62-year-old female was admitted to The Affiliated Hospital of Shandong Academy of Medical Sciences in August 2013 with multiple lumps in the right thigh, armpit and scalp that had been present for one month. A number of these lumps had ulcerated two weeks prior to the visit. Three lumps were observed on the scalp, among which the top lump was the largest. This lump was a hard, 3×2 cm protrusion, which was recessed and ulcerated at the center, with a clear embankment-like boundary. The other two bulges looked like craters, with clear boundaries and no ulceration or exudation. No tenderness was reported. In addition, a furuncle-like lump was found on the right thigh, which was swollen and ulcerated, with mild tenderness. A purple, protruding 2×2-cm lump could also be observed in the right armpit, with furuncle-like embossing of the top and clear boundaries. The lump was of moderate texture, with a certain degree of tenderness ([Fig. 1](#f1-ol-09-04-1541){ref-type="fig"}). Upon physical examination, chest auscultation revealed clear breathing sounds for the left lung, while those of the right lung were comparatively lower. There was no rhonchus or moist rale and other parameters were normal. Chest computed tomography (CT) showed nodules and masses in the right lung, with multiple enlarged lymph nodes in the mediastinum and right hilum ([Fig. 2](#f2-ol-09-04-1541){ref-type="fig"}). This suggested a diagnosis of primary right lung cancer with intrapulmonary and lymphatic metastases in the mediastinum and right hilum. Resection of the tumors on the scalp, right thigh and armpit was performed due to the ulcerated cutaneous nature of the tumors. Pathological examination showed moderately-differentiated adenocarcinoma, which was considered to be metastatic cancer. A percutaneous biopsy of the right lung tumor showed moderately-differentiated adenocarcinoma. During the hospitalization period, the patient experienced increased stool frequency without obvious cause, which included tenesmus with blood and pus, but no abdominal pain, nausea or vomiting. A digital rectal examination revealed blood and a 4×3-cm lump at the rear of the perineal area, which was compressing the rectum. Colonoscopy showed a 0.3×0.3-cm lump on the inside of the transverse colon, which exhibited a rough mucosal membrane on the top, with clear boundaries. An ulcer with a diameter of \~1 cm, a recessed center, a peripheral bulge and a hard texture was observed on the rectum ([Fig. 3](#f3-ol-09-04-1541){ref-type="fig"}). Biopsies were taken from the two sites, which were both subsequently diagnosed as moderately-differentiated adenocarcinoma. A similar pathology as that shown on light microscopy ([Fig. 4](#f4-ol-09-04-1541){ref-type="fig"}) and similar immunohistochemistry results ([Table I](#tI-ol-09-04-1541){ref-type="table"}) indicated that the tumors in the intestines, scalp and thigh were all metastases of the primary lung cancer. The patient is currently undergoing systemic chemotherapy with intravenous gemcitabine (1.4 g, days 1 and 8) and cisplatin (40 mg, days 1--3) every two weeks. At the time of writing, the patient had undergone eight weeks of a six month treatment. However, as the patient exhibits multiple cutaneous metastases and intestinal metastasis, the expected surival time is poor.

Discussion
==========

More than half of all lung cancers have metastasized when diagnosed. These metastases occur most often in the thoracic lymph nodes (46--85%), pleura (14--46%), brain (14--45%), adrenal gland (36--64%), bone (21--41%), contralateral lung (13--43%) and kidney (13--43%), and a small percentage of metastases are in the abdominal lymph nodes, spleen, pancreas, heart, pericardium and other regions ([@b1-ol-09-04-1541],[@b7-ol-09-04-1541]). Cases of lung cancer with cutaneous and intestinal metastases are rare.

Cutaneous metastasis is caused by primary cancer-derived cells that grow in the skin ([@b8-ol-09-04-1541]). According to the published literature, the incidence of cutaneous metastasis is 2.9--5.3% in general ([@b9-ol-09-04-1541]), and 1--12% for lung cancer ([@b10-ol-09-04-1541]). Clinically, cutaneous metastasis often manifests as single or multiple nodules, possibly at multiple sites (usually close to the primary tumor), which differ in size (often 0.5--10 cm), and are round or oval, hard, relatively immobilized, normally colored, purple or bright red, and ulcerated or cauliflower-like, with bleeding in certain cases ([@b8-ol-09-04-1541],[@b11-ol-09-04-1541]). Certain cases may also manifest as erysipelas-like cancer, vascular dilation or bullous-like lesions, papules, plaques or scarring ([@b12-ol-09-04-1541]). For the majority of cases, cutaneous metastasis occurs during the progression of primary tumor following the initial diagnosis, but for a few cases, cutaneous metastasis is found prior to the primary tumor or simultaneously with the latter ([@b7-ol-09-04-1541],[@b10-ol-09-04-1541]). Cutaneous metastasis of the breast and oral cancers often result from hematogenous and lymphatic metastasis, where the latter pathway is pivotal, while for other tumors, hematogenous metastasis is usually the primary cause. Metastasis through the lymphatic pathway may explain why cutaneous metastasis occurs proximal to the primary tumor ([@b13-ol-09-04-1541]). Lung cancer-derived cutaneous metastasis cannot be differentiated from cutaneous metastases of other sources based on the gross specimen. Lung cancer-derived cutaneous metastases are most commonly from lung adenocarcinoma, followed by squamous cell carcinoma, small cell lung cancer and large cell lung cancer ([@b14-ol-09-04-1541]). Lung adenocarcinoma is usually derived from bronchial epithelial goblet cells, usually the borderline type, and is often asymptomatic in the early stages and not diagnosed till the later stages when metastasis or compression symptoms occur. The prognosis of cutaneous metastasis of lung cancer is poor, and despite the use of chemoradiotherapy, the median survival time is only 3--6 months ([@b11-ol-09-04-1541]).

Intestinal metastasis of lung cancer is even rarer than cutaneous metastasis, with an incidence of \~0.19% according to the published literature ([@b15-ol-09-04-1541]). Intestinal metastasis causes abdominal symptoms such as abdominal pain, bloating, bowel dysfunction and bleeding. CT or even positron emission tomography-CT examinations rarely detect small metastases, and false-negative results are common. Patients may initially present with intestinal symptoms rather than typical signs of primary lung cancer due to a lack of specific symptoms. The intestinal metastasis diagnosed by colonoscopy may be misdiagnosed as the primary tumor, therefore a biopsy is required for an accurate diagnosis ([@b16-ol-09-04-1541]). The path of the intestinal metastasis of lung cancer is currently unclear, although it is generally considered to be lymphatic or hematogenous. However, from previous clinical experience we propose the following two possibilities: i) Metastasis may have occurred through the paravertebral venous system to the intestinal mucosa; or ii) since the patient had a long-term cough with sputum, the cancer cells may have be coughed up with the sputum and swallowed into the digestive tract, where they adhered to the intestines and became established as metastasis. As the patient in the current report exhibited no obvious cough, intestinal metastasis was potentially the result of lymphatic and hematogenous metastaiss. There is currently no solid evidence to support these hypotheses, so relevant basic research is required. Intestinal metastasis indicates an advanced grade of lung cancer, which leaves palliative treatment and supportive care as the only treatment options ([@b17-ol-09-04-1541]). The median survival time is only 4--8 weeks after the diagnosis of intestinal metastasis of lung cancer ([@b18-ol-09-04-1541]).

The patient in the present study exhibited no obvious cough or any abnormal lung-related signs or symptoms, and originally presented with multiple cutaneous lumps whose characteristics were similar to that reported by the literature. The primary cancer was identified during the CT examination, and intestinal metastasis was detected by digital rectal examination, colonoscopy and biopsy due to rectal irritation. In summary, the patient exhibited multiple cutaneous and intestinal metastases, possibly the additive result of lymphatic and hematogenous metastasis. The diagnosis of this case was quick, and the patient is currently undergoing systemic chemotherapy with gemcitabine plus cisplatin. As the patient already exhibits multiple cutaneous metastases and intestinal metastasis, the expected survival time may not be long. The efficacy and prognosis of the treatment requires further observation and analysis.

In conclusion, lung cancer is highly malignant and prone to distant metastases, however, cutaneous and intestinal metastases are rare. The present patient originally presented with cutaneous metastases, and the primary tumor and intestinal metastasis was only found during the examination, after which systemic chemotherapy was administered. For suspected cutaneous and intestinal lesions, a comprehensive analysis and examination should be performed, including a timely pathological biopsy according to the characteristics of the cutaneous lesion and a digital rectal examination. A colonoscopy plus biopsy should be routinely used for intestinal lesions to obtain an accurate diagnosis, so that the correct treatment can be applied quickly and patient survival can be prolonged.

![Clinical photograph showing (A) a lump on the top of the head and (B) a purple, protruding lump in the right armpit.](OL-09-04-1541-g00){#f1-ol-09-04-1541}

![Chest computed tomography showing the primary tumor in the inferior lobe of the right lung (arrow) in the (A) mediastinal and (B) pulmonary windows.](OL-09-04-1541-g01){#f2-ol-09-04-1541}

![Electronic colonoscopy images showing (A) a 0.3×0.3-cm lump in the transverse colon that exhibited a rough mucosal membrane on the top, with clear boundaries and (B) an ulcer with a diameter of \~1 cm, a recessed center, a peripheral bulge and a hard texture on the rectum.](OL-09-04-1541-g02){#f3-ol-09-04-1541}

![Histopathology of (A) cutaneous metastasis, (B) rectal metastasis, (C) transverse colon metastasis and (D) the primary tumor of the right lung. All were histopathologically diagnosed as moderately-differentiated adenocarcinoma (hematoxylin and eosin; original magnification, ×100).](OL-09-04-1541-g03){#f4-ol-09-04-1541}

###### 

Immunohistochemistry results of primary tumors and corresponding metastases.

  Primary and metastatic sites   Immunohistochemistry result
  ------------------------------ ----------------------------------------------------------------------------------------------------
  Primary lung cancer            CK7(+); CDX2 spotty(+); CK20(−); TTF-1(−); vimentin(−)
  Cutaneous metastasis           CK7(+); CK19(+); CA19-9 spotty(+); CDX2 scattered(+); CK20(−); TTF-1(−); GCDFP-15(−); ER(−); PR(−)
  Rectal metastasis              CK7(+); CK19(+); CDX2 spotty(+); CK20(−); TTF-1(−)
  Transverse colon metastasis    CK7(+); CK19(+); CDX2 spotty(+); CK20(−); TTF-1(−); villin(−)

CK, cytokeratin; CDX2, caudal-type homeobox 2; TTF-1, thyroid transcription factor 1; CA19-9, cancer antigen 19-9; GCDFP-15, gross cystic disease fluid protein 15; ER, estrogen receptor; PR, progesterone receptor.
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